had delivered stillborn offspring were subjected to a polyphasic taxonomic study. On the 5 basis of 16S rRNA sequence similarities both strains, which possessed identical sequences, 6
Oxidase and catalase production were examined. Both isolates produce catalase but are 1 4 3 negative for oxidase production by both pyotest strips (Medical Wire and Equipment, Bath, 1 4 4 UK) and freshly made oxidase reagent. Urea slopes were also inoculated and both isolates In addition to classical biochemical reactions extended metabolic activity was examined 1 5 1 using the Micronaut ® BfR Brucella assay (Merlin Diagnostika, Bornheim-Hersel, Germany) 1 5 2 which assesses reaction with 93 different metabolites (Al Dahouk et al., 2010) . Once again, 1 5 3 and in contrast to B. inopinata and B. microti the isolates display limited metabolic reactivity, 1 5 4 especially in sugar metabolism, consistent with the 'classical' Brucella species group. The 1 5 5 metabolic profile is distinct from any extant Brucella species (Table 2) and hierarchical 1 5 6 cluster analysis (BioNumerics version 6.6, Applied Maths, Belgium), performed using the 1 5 7
Ward's linkage algorithm (simple matching), confirmed this with the closet metabolic Interestingly, the enzymatic reaction using H-hydroxyproline-βNA (hitherto defining the 1 6 1 genus Brucella together with a positive urease as well as negative Glu(pNA)-OH and Pyr-1 6 2 pNA (Al Dahouk et al., 2010; Al Dahouk et al., 2012) for the first time revealed a negative 1 6 3 result. Hence metabolically B. papii sp. nov. differs from existing Brucella species. The virtually complete 16S rRNA sequence was determined from both strains using an 1 6 7 approach described previously (Hunt et al., 2013) . Sequences of 1407bp obtained from both 1 6 8
isolates are identical to each other and confirm the identity of isolates as members of the 1 6 9 genus Brucella. Sequences show 2 bp differences from the nine 'core' Brucella species 1 7 0 previously shown to share identical 16S rRNA sequences (Gee et al.., 2004; Al Dahouk et 1 7 1 al., 2012 ) and 7bp differences from Brucella inopinata, the only Brucella species previously 1 7 2
shown to have a divergent 16S rRNA sequence (Scholz et al., 2010) .
Results from DNA-DNA hybridizations using labelled DNA of B. melitensis 16M T showed 1 7 5
79.1% ± 0.7 DNA relatedness with strain F8/08-60 T . These results are in agreement with 1 7 6 previous reports (Verger et al., 1985) which showed that, if the 70% DNA-relatedness 1 7 7
threshold value is applied, species of this genus cannot be separated based on results from 1 7 8 DNA-DNA hybridizations. The DNA relatedness to the phylogenetically closest neighbour 1 7 9
Ochrobactrum.intermedium LMG 3301 T was 45.7%. 1993) has been shown to be a useful tool for differentiating Brucella at species and/or sub-1 8 5 species level (Ouahrani et al., 1993; Bricker et al., 2000; Dawson et al., 2008) . By Southern 1 8 6 blot the two baboon isolates share an identical high copy number IS711 profile that is distinct 1 8 7 from any profile seen previously (data not shown). Some of these IS711 copies have been 1 8 8 located in the genome sequence of one of the baboon isolates (Audic et al., 2011) . While 1 8 9 some IS711 chromosomal locations are common to other Brucella species but at least 7 1 9 0 may be specific to the baboon isolates. 1 9 1 1 9 2 melitensis, B. ovis, and B. suis) PCR (Bricker and Halling, 1994; Ewalt and Bricker, 2000; 1 9 4 Bricker et al., 2003) with additional species-specific primers confirms that the isolates are 1 9 5
Brucella species because of the generation of the specific 180 bp amplicon. However, both 1 9 6
isolates fail to produce any of the expected PCR products that would identify them as a 1 9 7 known species (Schlabritz-Loutsevitch et al., 2010) . The strains were examined by 1 9 8
Bruceladder PCR, a multiplex PCR that can differentiate all known Brucella species (López-1 9 9 et al., 2008) . The profile of bands obtained is identical to the B. melitensis profile (data 2 0 0 not shown) and thus the existing Bruceladder protocol would need to be adapted to 2 0 1 distinguish B. papii sp. nov. The novel IS711 localities described above give a means to do 2 0 2
Goñi
Studies of DNA polymorphism at the omp2 locus have also been used extensively to 2 0 5 characterise Brucella. The baboon strains were shown uniquely to possess two almost 2 0 6 identical omp2b copies, as previously observed for B. ceti, but distinct from these latter by 2 0 7 being more omp2b-like at the 3' end of both omp2 gene copies ( Figure 3 ). 2 0 8 2 0 9 Both isolates were examined using an MLSA scheme that characterises the sequences of 2 1 0 21 independent genomic fragments equating to >10.2 Kbp (Al Dahouk et al., 2012) . Both 2 1 1 baboon isolates share identical sequences at all loci but possess unique alleles at 11/21 loci 2 1 2 not seen in characterisation of over 700 Brucella isolates representing all known species and Brucella assay) of strains F8/08-60 T and F8/08-61 with respect to other Brucella species are 2 9 1 given in Table 2 . The EMBL accession numbers for the gene sequences of 16S rRNA and omp2a/omp2b are 3 1 5 HG932316/HG932317 and KJ493822, KJ493823, KJ510540 and KJ510541 respectively. The yellow colour is typical of B. microti omp2a-specific nucleotides. The numbers in the 3 3 7
corresponding boxes indicate the number of omp2a-specific nucleotides present in the 3 3 8 sequence considered. The numbers in parentheses show insertions and deletions. The 3 3 9 numbers in red indicate nucleotide differences that are not due to gene conversion. B. papii sp. nov. ****Some strains of this biotype are inhibited by basic fuchsin, *****Some isolates may be resistant to fuchsin, ****** Weak agglutination. 
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